. The optimization of the device performance by the thicknesses of ZnO layer. The ZnO film prepared from the 1 M precursor solution has a thickness of 35 nm and the relevant device presents the best performance. The devices with ZnO film prepared from a lower concentrated precursor solution show a lower performance, probably due to the imperfect coverage of the ZnO thin film on the substrate. In addition, the performance decrease of the device with a thicker layer of ZnO could be attributed to the inefficient charge transport, due to the imperfect crystal quality of the ZnO film. For the device with Au NPs on the top of ZnO layer, the direct exposure of the metallic nanoparticles to the polymer layer could cause the recombination of the photo-generated charge carriers, which deteriorates the device efficiency. The fitting was performed with the bi-exponential model:
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